Autism spectrum disorders (ASD), which include the prototypic autistic disorder, Asperger's syndrome and pervasive developmental disorders not otherwise specified (PDD-NOS) 
toxic OP compounds, carbamates and lactones [9] . Although the physiological role is still uncertain, PON1 plays a role in protection against oxidative modification of low-density lipoproteins (LDL) [10, 11] , homocysteine-thiolactone [12, 13] and bacterial endotoxins [14] . There is an impressive interindividual variation in PON1 activity and concentration [15] . Two common polymorphisms in the PON1 coding region, Gln→Arg (Q192R) and Leu→Met (L55M), have been described to contribute to this variability [16] [17] [18] [20] , and has been associated with plasma PON1 protein levels via an interaction with the C-108T promoter polymorphism [21] [22] [23] . Several recent studies have underlined the importance of determining both PON1 activities and functional alloform phenotypes as opposed to analysing any number of PON1 single nucleotide polymorphisms (SNPs) , when inferring associations between PON1 and disease [15, 24, 25] . [26] , and Paşca et al. reported low ARE.ase activity in a cohort of children with autism [27] . The 
Recent evidence pointed to a possible implication of PON1 in ASD. D'Amelio and collaborators demonstrated that CaucasianAmerican, but not Italian families, display a significant association between autism and less active PON1 gene variants

Material and methods
Participants
The participants enrolled in this study were 50 [26] . A previous study [32] In recent years, great concern has been raised about the negative impact of chronic low OP exposure on the nervous system development. Prospective studies recorded significant decreases in birth weight, head circumference and slower reflexes in prenatally exposed infants [5, 39, 40] . Developmental disorders in children, including atypical autism, have been described among farming families who generally use OP [7] . In the same line of evidence, it has recently been reported an adverse association of OP pesticide exposure, as measured by six non-specific dialkylphosphate metabolites, with mental development and pervasive developmental problems at 24 months of age [8] . Alternatively, postnatal exposure to chlorpyrifos, a well-known neurotoxic OP, reduced the expression of nerve growth factor and reelin (RELN) in the forebrain of rats [41] .
Statistical analysis
The data are presented as means Ϯ S.E.M. (standard error of the mean). The normal distribution of continuous data was checked using the
Studies of the PON1 enzyme in newborns showed that its levels are on average three to fourfold lower than those of adults [42] , suggesting that newborn children and infants will be more susceptible to OP compounds. Taking maternal PON1 status into consideration greatly increases the risk for this adverse behaviour [6] . Because the dose-response relationship for OP toxicity are steep [43] , a small percentage difference in PON1 hydrolytic rates should account for large differences in toxicity [19] .
The low levels of PON1 activity in our ASD cohort are congruent with the recently proposed model of gene-environment interactions in ASD [3] , which involves PON1, prenatal exposure to OP and RELN, a large extracellular serine protease that orchestrates neuronal positioning during corticogenesis. Within this framework, an autistic phenotype could arise in genetically or epigenetically vulnerable individuals producing lower amounts of RELN that are exposed to OP during critical neurodevelopmental periods and in which neuronal migration would be affected to a different extent depending on the enzymatic efficacy of PON1 [44] . The implications of a low level of PON1 activity for the pathogenesis of ASD can also be translated to other factors than just the OP toxicity. PON1 displays a peroxidase-like activity [45] , being involved in the protection against oxidative stress [46] [50, 51] . Therefore, low levels of PON1 activity in children with ASD might contribute to this exuberant cytokine response and to the subsequent disturbances in the cellular immunity. Previous studies have showed a link between PON1 alleles that debilitate its activity with Alzheimer's dementia [52] and Parkinson's disease [53] , indicating an impact on the cholinergic system. Therefore, an altered PON1 status could also be translated at the level of the previously described alterations in the cholinergic system in autism [54] .
Our [55] or following pesticide exposure [56] . PON1 can also undergo S-glutathionylation with a consequent reversible inactivation [57] . The enzymatic activity of PON1 is also modulated by subtle dietary factors, as well as other polymorphisms in the PON1 gene [9] . A lessening in PON1 activities in ASD, especially in the PON1 bioavailability, could also be a consequence of a dysfunction of liver conjugation capacity or an altered synthesis and/or secretion of HDL [58] . The fact that neonatal PON1 activity is decreased in infants from mothers having a chronic viral hepatic disease [59] raises also the possibility of an influence of mother's liver status and/or infection. PON1 has a potentially imprinted expression in mouse placenta [60] , which, if confirmed in human beings, could have implications for the imprinting hypothesis for the development of autism [61] .
There 
